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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inorganic or metal fine grain-calcium carbonate composite grain 
having characteristics of calcium carbonate itself, and having intrinsic characteristics of various inorganic or 
metal fine grains, a composite composition or a compound material containing the grains. 

SOLUTION: The inorganic or metal fine grain-calcium carbonate composite grain is manufactured in a way that, 
before or in the middle of a carbonation reaction by C02 combining method generating the synthetic calcium 
carbonate, at least >1 kinds of inorganic or metal fine grains excluding silica and titanium dioxide which indicate 
negative zeta potential when dispersed into water, and indicate positive zeta potential when dispersed into 
limewater are added therein, thereby, the inorganic or metal fine grains and the generated calcium carbonate 
grains are firmly fixed. 
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[0 0 5 8] [^»J2 ]Iiftffl»t 1 2 0 g£ 7 0 °C 
fcflnfil/fc#at*l L^KtAl, 3 OftTMWffil'XyE. 
5R*iBft3«)fc». 1 0 0 ^ 5/a JCCJBfcM 



50 
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SE*8fc*kTft>6 4 *jB**Jnit 4 ?lffi7 4g/L©?« 
5K*^y-2. OL^ISlfc. X7'J-gg^3 0 
■CKSBIfor^e. BB¥b«t*J&ilffltef^*0. 3 5L 

[0 059] WfcSJ£H^*> 6 5 WfiWk l/IOSA 

-f hSWN. £?L#J:bgMi2 0 0m 2 /g) 5gft3 

oomL©*at*K»jRs-aifc^7y--*waiL. *© 

jE^WfSS^KTWBSLfcie^ fiSl. 5-2 
Mm, 5§&0. 3~0. 5 iimtBtim&SBlliJI'l'V* 

[0060] mMm3-\xmm^Em o g*7 o°cfc 

JPSUfc*a* 1 Ltpfc&AU 3 O^BfflBf 

K*8Wfcs-&fcSL i ooy^^^^jn-K-rm^a 

fti&SLT^ *$iWc4JO*. 4 flSa5 5g/L©«S 
KX7V-2. OLftlSgfLfc. ^U-iBJS415TC 
KWfbr*»6..JIWl/ft*«6l)fflWX*0. 8L/# 

[0 06 1 ] KMbSSSKU^b 2 0 £#8jlbftj9£ 
(«Stft*5 6?6) r. (a-7>5*;V 
ttWMcttX.* * * h S WN . ^afttt&Iiflt 2 0 0 
m'/g ) 5 g ft 3 0 0 mL©#at*«:affcS"tf fcX? 

'fc. ^y-OpH3D«7Kft^fcW«rcBaS*»T3* 

[0062] »6ti^£AVlr«Sei«7MHMicr« 

SUciC^, MO. 04~0. 06Mm©3DW 
Fttg^&^tf^ttttBSftfcfc©©, ^-fdr-fb 

fftft i ft S 3£gft09©£l$ft ©X 7'J" ftJBWC • K 

fcci^is. XJimj h*S3a-f FKHai»^<9A 
©«c@# U Ftt&Ma/l/S'tf A|el±©iai 

[0063] HS*W4:p3(SB*&BK8 0 gft7 0°C(C 

Msufc»j<rL*&c&Au 3o^raa^ur*5 

RtilMfcS tffcSL 10 0^y^7W KTilMKBHE 
%Bft*Lr*6. *at**Jn*.. ?SS3 7 g/LOJHE 

M^^y-2. ol^Wc c©x^y-K. 

7^ FtO (BlSftfcHNYAD-G. Wl*fi6 
0 0 Mm. ¥^«t&4 0Mm) 5 0gft^ftJD. *5 

y-SK*3o-cKii«t,fc. 

[0 0 6 4] ^©^3Wt,&#£»tfXftO. 2 0L 

$tfft*S^7«lt{c rtiii ufctca, 
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. h*-/h»C. S£0. 5-lMmC»«-aK© 
[0065] MM5]X*ffl^5M12 0gft7 0°C 

sMft^fb^-a-fc^ i o o j v is* v)\,4 «xmtm 
mmkh-aph. 7jcit7Xftsn^.. m&i 4 g/L©m 

0LftiSSbfc o C©^7'J-E, m 

»R©-fee*5-f h (BgffltMSi s;i>3>sp- 

2.'¥ttlMtft5jim. YJUHKIO. 1 Mm) 25 g 

10 ft^jjn u X7'j -gffift 3 o •ctcsae l it. 

'[0 066]*©tH»fbft*!i6KK^*0. 35 L 

/#©»e^AU MbKiSftffofc. ^7F© 

VX&f-im* bX t> -5 3 - 5 m m©*t£ii7«$ o 
[0 06 7] [H^6]X«^ER9 0gft7 0'CtC 

Mau;M<awa L4nc&Au 3 0^raa^Lr£5 

20 K*8Hb3ttfc& l00y 7 ^7;WM^i 
*»*Ur*6. *ii7|cftjn^, ?SS5 6g/L©?g5 
KX^y-2. 0LftP^L/fc„ C©X5y-K, tug 
iftD-fettf^h (^SW5{C[SID) 2 5gMtlU 

X7>; -a^ft 3 o "CKisis l- fc. 

[0 0 6 8] *©fHJWk&#6S»#Xftl. 0L/ 
^©a^r^AL. ISaHfcfilSfcfiSfc. X7V-OP 
H*J7{cft-,fc^rStBft»T3-&?k. 86*ifc£lS 

0 8~0. 1 jam©SDETflcKKR*^i'f »*^- 

[0069] &ffiM7 ]X«ffl45K 1 2 0 gft 7 0 °C 
KM&Lfcrt3i*lLt|«AU 3 0#lflJ8B*t/c£. 
5K*ffi{fcS'SfcSL 1 O 0^ » is*. -7*4KxmSk 

mmnoxfrb. *awc%jD*-. «K7 5 k /l©« 

5KX7U-2. 0L*88»t/fc. 8 

•acmbx^h. mwuts:&*>m.tis\*o. 35L 

[0070] D»ftS(£ni^6 5^*Mbfc^ 
40 r> Xt">^^I& (lij5^JlttS> 10~10 0Mm) 
50gft250mL ©#i*#(C#ffc;? iifcX 7'J-« 

jnu. *©fiai#«*SiMbsi6*«ii*sefc. 1 1 0 

m X79-OP H*7 Ka-»fc«^TCKt6*»TS- 
iC^ t Xf>UXf0«CSSl~l. 5ftmCD»i 

[0071] nug«8 ] xmrnmsm 0 gft7 o°c 
ica»ofc#st*iL*fcist\u 3o^raa»bT* 

50 m®&b-ai>t>. 7kii*ftm. iiS9g/L©tgs 



CaSO, • 2H 2 0 «K9 7.'7K) 
[0072] *©8HIW6ft3&»6jiaW^%0. 35L 

o. 5~2-Mm©^©£«#>i^A#Hi*t,'a,>s 

[0 073] mW$QllMm*£6W. 1 2 0 g£7 0 °C 
(t»®bfc#^i L4«AU 3 0#P«£LT£ 

%.ZmiLXfrb. jjcSSWcfciin*.. «K7 4 g/L<Dffi 
5^*5 l> -2. 0L£HS?Lfc o COEKJUCfMH* 

x 5 #lf gift u , x 7 y -SK£ 2 8 'Cfc mgp b r * 

6 . aw o ^0.35 L/ft<j>mxm 

[0074] IMftBQMHfrb 5^*®iLifc^ 

ao^jTAJ/y* (HMfc^ttH 7.;-T~v>?7s 
2 0L)'2 0gMPU *Otl3l#«*KIWfcSl£* 

fltnstt. x^y-©pH*!7K:a^fc^-ests^ 

■ lfciC5, &7-&3 0~5 0nm©:3a>f#;l^y# 
■tfrffl*. SSI. 0-1. 5(im, SSO. 2~0. 4 
M.m©^M^$#;!/^Aaffi{cH#U *©0S*# 

bfc 3~ 5 Mm©«£l£f-*J&aOTlr»S C 

[0 07 5] 0UiWlO]I*^5K 1 2 0 g£70°C 

£*'BiSLT*»i&. *jS**JD*.. ?HK7 4g/L©?g 
5K*?y-2. 0L*HSt,fc. C©5K#L©fig£ 

2 8 -cicaia ofc«. «# o&#6R«#xifA8K 
0. 3 5 L/frvimit!xm*mmb-tc a 

[0076] BmtEJfflffl>b 5&#fflkL1tM& 
X. mtm (F eVO,. HJKfl£*l£fftft) 2 0g^ 

*J7 tctzr>i)tt&£Ej&&m , $&fc. nhfttc^jm 
*7kmLmjm$kmic-cmmbtctc?>, ttra#5~ 
1 5 Mm <Dww&mtcs& 0 . 3 ~ 1 u mommvtm 

[0077] nuswiunaimssK 1 2 0 g=&7 0 °c 

KJnfibfc*iS*lL*R:SA0. 3 0#lffl8ifl!l/C£ 

*SS**fln*.. 7lS7 4g/L©M 
5JXX7>;-2. OL^riS^Lfco C©5KIL©iI££ 
2 8 "CfC«fi5 L fc«, Wf L ft # *>i£l?#X3lA3g 
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0. 3 5 L/ft-C$mit%Jto%m%lb1t. 
[0078] BWt&JffiHfr h 5 ftifi&k Ufclfeg 

■c, »; >K 3 # 9 a (stT&N&Sif bfffl ) 2 0g» 
fliu 3r*«*iiawfcsis*«iti3*, x^y-© P H 

#7Kftofcll$£rKJ&**n'3-»fc. 8&ftfc3aS» 

1 5 Mm© y >&3 xfrisv&mmmkWicm. 1-2 

10 [0079] HI»Wl2]I««SSK2 0g470 °CfC 

R*?BffcS«?t^ 10 0^ vis *7Micxmw&. 
*WlkbXfrh. *2Mc*fln*.. rSSl0g/L©?g5 
MX7';-2. 0L£i3igLfc o C©5M?L©SK ; £2 
8-C{ciSfi5tm «#Lft*5e>»tfx*fA3K0. 

3 5 b/ftxmMtm&mkb-tc. 

[0080] m®{tmm®fr6 5»tmtbitm^. 

-c. «bT;U5-^AK^ (H£fl33&M$R) 2 0 
20 "©pH*5 7tCftofcNF*-C®&^73-ti/c 0 

tctmmzimmm^mvkmicx m btc tzz.m- 

Wfi2 0~ 1 0 0 Mm©*^ffcT;V5 -^AfiT-^ffifC 

mso. itini, no. 2~i umcmmmtmij* 

[0081] mam^xmm^m 1 2 0 g* 7 0 °c 
icmubtcmiki L*(c^Ab. 3 oftMmftbx§L 

3lE*BacUr*6» *iB**JDiL. ?II12g/LOl 

5 y - 2 . 0 l mm bit. c <osw.WDm^^ 

0. 3 5 L/»f ^KjtSJS*Htttfc. 
[0082] ^efefi^lERI^e 5»*5g® btcm.^ 

x. SMtr^s-^Aeai 200 

W2 0~ 1 0 0 Mm©MfcT^5 - ^A&7^ffi(CgS 

0. 3~i. 5 iim<Dmwmmti>\y^^m-hmm 
bx^zttmmzixfc 

40 [0 08 3] HHSWlflf^f (V^X^U-a^5X 
hnx-;-;-) 5 0g*l. 0 L©x£>'-;l4 1 ic# 
Ctl(C3/y3>xh^«/F3.0ff. 2 9%©T 
>t-7*40g, *4 0mL4*aailU 6BfPfla» 
l/fc^@^>^?iSlJb, 2 0 0 °CT 1 2 BSHfttt&a? 
SCitcjiD^ ->y*r^fflMS2nfc^;i/^^PMb 

[0084]il^ JMm&BWil 2 0g*7 0°C5C 
JHfiOMtift^lLifKSAO. 3 0^P H ia#L/T*5 

50 *aWc*JDA, ?IS7 4g/L©?B5 
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KX5y-2. 0L*iaRi/fc. ^7';-igi*3 0-c 
{cpg5ur*>6 v m&hisfth$m#x*o. 3 5L/ 

»©iarcSAWS^fcKl6*Httt,fc. 
[0085] £KftK)£B»6*>& bftifl&Lhtcmg. 
•C. J/y#fc<fcD&MA^3*ifc*;l'*5 0g^300 

?l*SI*mb^£«^3i*;fc 0 X7'J-©pH*7 

mLm?mmmicrmmbtctc6. 3-15^ 

^^#K*fr7Mc, g&O. 8-1. 2 Mm, 

0. 2-0. 4um©8ig^«#;PS/?A*t 4 StfL 

[0 08 6] |^tMl5]5 0 0iiiL©if/"*i?$ 

m mmm) 2 0g^Mm, »&5 5-c«: 

fiS*L&#6. x£y^6 0mL<t^>3Sfel<l 6 
mL©S£?§$F£, 9 0»BI*WrSSTb. 36K3BJ 

iB«jf*»»fc. *©& HftatiKn. i os-cr© 
x^^st>*4 o o •cvcmm.mbr* *$=-tk 

[0 08 7] i^T. 2 0?47 0-C(C 

as t,fc#ai* i l * (csa l . 3 o b rss 

'RSfllffcSWbtt, 1 0 0 J- -3*/*.'7h4KxmW& 
*at**ftlA. &K7 0 g/L©8i5 
Fc^-7U-2. 0L£f«Lfc. X-7';-SK ; &2 8 0 C 
■KW»UT:.«>i&. JKtfO&fltfcjfcBfctafcO. 3 5L/ 

[0 088] MbSJSEM^^ 5^*Jgj8bfc^ 
(KBWb*3. 3%) **-7fcJ:D3iiB*Ja<*tl 

fcm52 0 *'* 1 5 0 mL©#Si7toC#gt3-&fcX7 y 
*©»MI*as^fcB06*iltiR3tf 

fc. *7 y-©pH*S7Ka-3fc^"CKiB%»73-& 

mmo. 8-1.2 (iiiKDiiM*;^')^ 
©»C. SSE©j£g0. 2 umm&(D%L?-t>mmLX 

[oo89] limn i immm 1 <ym«K ot«K3 7 

g/L©?«5KX7 y-2 . 0 L*««bfc. fBSK^ 

5 >; 3 0 °wcmm lum. tmbte&b&mx 

*£0. 20L/#©aatC«AU KBtffcKJ&fefr-a 

3k. ^7.y-©pHjW7fca-3A:^jar. (A 

2 0 urn) 15 0 * *8S»lt/fc. 
[009 0] *8H*t,fc#i5iat#** 
*AUtt». 2 0#|ffl^8£A4»73-&fc. »6h ' 

y >S7 1 mmmm^)^^^ tm v t *j 
0. M#^@#L/Tt,^fe©»m^§ti^ 0 fc o 

[0 09 1 ] [tb8W 2 ]£gjfc0i 2 4 H$cc or . ?SK 7 
4g/L©i5R^7';-2. 0L4IWMU?c o y 
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40. 3 6'L/»©afltC*ALiSffll{fc5J6*Hi*&U 

fc„ ^5y.-©pHjfi4 7{c&-ofc^r, zjzz-ih 

43 0 omL<o*mi<cftm#-rtx7v-mmh 
fc. 

[0092] *©tftfc5l*ll*SB i Pl/&*J6iaj^* 

sai*». 2 odnsuHKSKTSttfc. 

ttgg»**i"? a© $ 0 fc* y * * h »ffc? #*We 
t/cfctK t&BttK»*^^A©^ffiR:KBltLri.» 

[0 09 3] [tt«W3]I«fli4SK12 0sr*7 0 , C 
KjBDJ&t/fc#at*l L*t«AU 3 0^fflJi#ur* 

BKs^fcsttfca. 1 0 0 y v is* yfrjKxmtm 

0L*WBbfc. *?y-ffl«*3 0 
•CfcfllSLTfrfc. RfflW6^X«0. 35L 

[0094] lelt{bH»fr&>6 5#a«LfcB££ 

0 g 43 0 0 m L<D7km<.lCfrmZ-&tcZ =y y -&»ftl 

u *©afe5i*ii*K»{fcst6*aats-»^. 

-©p H# 7 K&ofc^TSJS^TS tffc. f#6ft 

^»4^ssm-7^^(crii^ t it i c 5 , 

0. 8~1. 2/im. SSO. 2~0. 4Mm©ttiK 
Uffll**j/^Ai v 3-1 5Mm©^;V^©fit)?iKt74 

[0095] [J:b^4]X*ffl^5E<12 0g4 7 0 B C 

icum u'fc*awc 1 l * ftjgA l . 3 0 ^r^tiff or s 

a*BJ*ur*»6. 7)cit*4m. «K7 0 g/L(om 
OLZmMLtc. X5y-j&R%2 8 
■ TCKIMffOr^iS. ffltfliKt35S6Sa«j5fX*0. 35L 

/»©aBrr?«AoiaMfcSQe*BB& b/c 0 

[0096] mttBmtifrZ5&iWkl,KR& 
<KlWb*3. 3%) r. me (MKfb^ttll SdSfl^ 
K) 20g41 ■5 0mL©*Si*Kfl!K8*/k^9y- 
*8J0U *©K*>5l*«*K»{fcS06*««3-e?t. 
^5 y -©p H*37 Kaofc^rSJ&&»73-e*:. 

^> ftSO. 8-1. 2Mm©t««KfiaH*^ , >Ai 

[0097] &±<ommmmmm^6 fcwe*** 
c i k i , mm-fj^ 
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^i&fcire&^co <Jt«W3) . #KfljR3-efcBr [0099] c©<fc5KbTf#6nfc«x«:£«e 

i*>KjET?*S»^K:« (J£S$iJ4) ,' IStBttwl^A ^Kia^fcbfc^Xtt^JR^fi^©!gtt v T£ctol3 

jE£&4J:5fc*!Bi-r3C£fcJ:»K j*»#JM/$A£ WBflHHfrtrSlt^f £l>*.3. 

©ttefb&JWffi £ ft 4 C £ fcffltrc* S (fgjfcft 1 4 . [^OflffftSBB ] 

15). ID CHI]' lt(WIlTW6tifc#* 

[0098] mm-i-oM^m^mirmsmTmm. < s e 

'[»!»©*&*] *«m©^3E/^{t^{cj:siiiixB m> ?mv$>2>. 

ttm&-mtowv*»&ffi<m&m:j:ti CH2] n»W4-c»6tifc^*^h^-f 

ft< &-UfflK«,»T. 4SW*|WW/*^'Jr A£, * (S EM) 3JtC*S. 

*JJSft«CKJ:»)«?|tS-aS£^51Bffi«c^£T7 4 &«© KM (S EM) 33*?* S. 
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